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Abstract 12 
The slaughter of animals for the Halal market is both ethically and economically 13 
significant. There are animal welfare and spiritual requirements that must be met for 14 
meat to be considered fit for Muslim consumption. These requirements are enshrined 15 
in Islamic law, known commonly as the Shariah law, derived from commandments in 16 
the Holy Quran and the Hadith (teachings or traditions of the Prophet of Islam, 17 
Mohammed - Peace Be Upon Him). Islamic jurists widely interpret the Shariah law 18 
differently, and this has led to debate as to whether pre-slaughter stunning is 19 
acceptable for Halal slaughter. This paper reviews how these laws are interpreted and 20 
implemented and reviews the methods of stunning accepted by proponents of Halal 21 
stunning. It also describes why some proponents of Halal stunning do not accept 22 
irreversible stunning methods for producing Halal beef within the EU, a situation 23 
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which has meant that thousands of Halal cattle are slaughtered without any form of 24 
stunning. 25 
 26 
Key words: animal welfare, cattle, Halal, reversible stunning, slaughter, stunning  27 
1. Introduction 28 
European Union (EU) regulation, EC1099/ 2009 requires all animals to be stunned 29 
before slaughter in order to minimise the pain and distress associated with the neck 30 
cut. However, there is a derogation that allows member states to permit the slaughter 31 
of animals without stunning for religious consumption, however, some member states 32 
have chosen not to exercise this derogation. Halal and Shechita slaughter are based on 33 
ancient rules laid down in the Holy Quran and Torah respectively, which require 34 
animals to be slaughtered ‘’alive’’ and prohibits the consumption of flowing blood. 35 
Whilst some Muslim authorities allow the use of reversible (non-lethal) stunning, the 36 
Jewish community unanimously reject any form of stunning during Shechita slaughter 37 
with the belief that the Shechita method itself incorporates an irreversible stun. It must 38 
also be noted that some Muslim authorities within the EU accept irreversible stunning 39 
(eg use of captive bolt guns) as long as the heart is still beating during the neck-cut. 40 
Proponents of animal welfare maintain that even if the ritual cut is able to sever both 41 
carotid arteries and jugular veins, oxygenated blood can still flow via the vertebral 42 
arteries from the heart to the brain which delays unconsciousness and death (Gregory 43 
et al 2008). 44 
During conventional slaughter of cattle, a penetrative captive bolt gun is usually used 45 
to deliver a percussive force to the head, this induces insensibility through the 46 
disruption of normal brain function (Gregory 2007). This method of stunning causes 47 
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gross physical damage (to the skull and brain) that can lead in the majority of cases to 48 
the death of cattle. Captive bolt stunning is therefore considered by many to be 49 
inconsistent with Islamic dietary laws to be found in Quran 5:3 and quoted later in 50 
this paper, and most of the Halal certification standards including Malaysian, MS1500 51 
2004, 2009; Halal Food Authority (UK), HFA Standard 2014; Indonesian Standard, 52 
MUI HAS 23103, 2012. A head-only electrical stunning system, the Jarvis Beef 53 
Stunner was therefore developed in New Zealand to meet the requirement of the Halal 54 
market (Wotton et al 2000; Weaver & Wotton 2009; Gilbert et al 1984). However this 55 
equipment also uses low voltage electro-immobilisation to reduce post-stun 56 
convulsions which is contrary to EC1099/ 2009 as it would mask any signs of 57 
recovery. It cannot therefore be used within the EU. Despite the approval of some 58 
stunning methods for other species by some of the Muslim authorities, there is 59 
currently no generally approved method of cattle stunning for the EU Halal beef 60 
market. This has resulted in lost revenue for the EU beef industry due to their inability 61 
to tap into both the domestic and export Halal markets. This has also led to the 62 
slaughter of thousands of cattle each year without stunning (in member states that 63 
permit slaughter without stunning). Experimental trials with microwave energy (Small 64 
et al 2013; Rault et al 2014) and Single Pulse Ultra-high Current (SPUC) (Robins et al 65 
2014) have shown some promise that they could be developed as commercial 66 
stunning systems that may meet the Halal slaughter requirements. Due to the fact that 67 
stunning of any form is not currently accepted for Shechita slaughter, this review will 68 
now focus on Islamic dietary laws and how these affect the stunning and slaughter of 69 
Halal beef within the EU presently. 70 
2. Islamic Dietary Laws 71 
4 
 
 
The rules governing what is permissible/ lawful (Halal) or prohibited (Haram) for 72 
Muslims are enshrined in Islamic law, the Shariah.  This encompasses guidelines on 73 
food, business transactions, marriage and all the expectations and general conduct of 74 
Muslims. The sets of moral codes are primarily derived from the sayings (Hadith), 75 
deeds (Sunnah) of the Holy prophet of Islam, and from the commandments in the 76 
Islamic Holy book, the Quran. Al-Qaradawi (1960) reported that one of the guiding 77 
principles regarding Halal food is the belief that only God determines what is 78 
permissible or prohibited and these guidelines are detailed in the Quran, Sunnah and 79 
Hadith and that good intentions alone on the part of the Halal consumer and food 80 
processor does not make food Halal. Masri (2007) stated that Muslims are generally 81 
conversant with what is Halal and what is Haram. However, the sketchy and 82 
incomprehensible nature in which Islamic jurists present Islamic dietary laws to the 83 
Muslim community (Ummah) has resulted in confusion among Muslims. All Muslims 84 
must follow the dietary laws, except in a situation of genuine need and distress where, 85 
say, one’s health or life is at risk. Various verses in the Quran lay down the dietary 86 
laws, however, Quran (5:3) gives a more comprehensive outline regarding Halal meat, 87 
it also describes what was regarded as ‘Best Practice’ from food hygiene and animal 88 
welfare perspectives: 89 
'' Forbidden to you is that which dies of itself, and blood, and flesh of swine, and that 90 
on which any other name than that of Allah (God) has been invoked, and killed by 91 
strangling (animal) or by a violent blow and that beaten to death, and that killed by a 92 
fall and that killed by being smitten with the horn, and that which wild beasts have 93 
eaten, except what you slaughter, and what is sacrificed on stones set up (for idols) 94 
and that you divide by the arrows; that is a transgression. This day have those who 95 
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disbelieve despaired of your religion, so fear them not, and fear Me. This day have I 96 
perfected for you your religion and completed My favour on you and chosen for you 97 
Islam as a religion; but whoever is compelled by hunger, not inclining wilfully to sin, 98 
then surely Allah is Forgiving, Merciful.'' 99 
Some aspects of Shariah law may sometimes require interpretation or clarification, 100 
and this is done by Islamic jurists or scholars (Fuqahā). Scholars are generally 101 
required to be of sound mind, apolitical, preferably an adult male or female and they 102 
must have a good understanding of the Quran, Hadith and able to speak Arabic. In 103 
terms of the dietary requirement of Muslims, the role of Islamic jurists is particularly 104 
important in issuing legal rulings (Fatwa) in situations where the Quran and the other 105 
Islamic scriptures do not specifically mention a technology, ingredient, species of 106 
animal or a method of slaughter. Advances in food and slaughter technologies have 107 
resulted in modern systems of arable and livestock agriculture and slaughter 108 
techniques which are alien to the Quran and the Hadith, hence require interpretation 109 
by Islamic jurists. There are on-going debates among these jurists regarding the 110 
acceptability of the following: pre and post slaughter stunning of animals, thoracic 111 
sticking (accepted for camels), restraining animals by inversion, mechanical slaughter 112 
of poultry, genetically modified organisms (GMOs), intensive livestock farming and 113 
the acceptability of Shechita slaughtered meat for Muslim consumption. Many of 114 
these technologies were only developed recently, many centuries after the Quran was 115 
revealed through the Prophet Mohammed, so it was not possible for these techniques 116 
to have been covered in the scriptures. They are therefore open to the interpretation of 117 
various scholars, and there are differing views between them. Differences in the 118 
decisions made by Islamic jurists may be exacerbated by the fact that there are 119 
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differences between the two main Islamic sects, Sunni and Shia Muslims, and then 120 
within the Sunni sect, there are four different schools of law or thought; the Maliki, 121 
Hanafi, Shafii and Hanbali law schools.  Within the different Sunni schools of law, 122 
jurists do at times disagree on the Halal suitability of certain agricultural practices, 123 
food ingredients, food processing technology etc. The Halal market, in addition to 124 
religious factors, may also be influenced by non-religious factors such as modern 125 
politics, power and positioning within the Muslim world and some economic forces. 126 
These non-religious factors are however not the focus of this paper. 127 
2.1 Who interprets the ShariahLaw 128 
Islamic law is derived from the Quran, Hadith and Sunnah. Muslims who are well 129 
versed in the Quran and the other Islamic scriptures with sound mental capabilities 130 
usually interpret the law, these interpreters are called Islamic jurists.  It must be noted 131 
that there is no central decision making body for the whole Ummah regarding what is 132 
Halal or Haram. However, individuals who meet the requirements of Muslim jurists 133 
may interpret the Quran or Hadith in order to give a ruling on a subject matter. This is 134 
usually done where clarification is required on an issue or where a subject matter  (eg 135 
stunning of animals) cannot be found in the Quran and Hadith. Many jurists are of the 136 
opinion that unless something is specifically mentioned as unlawful (Haram), it must 137 
be deemed Halal. Islamic jurists interpret Shariah law based on the following criteria: 138 
i. Ijtihad- Independent reasoning or a jurist’s strive to understand an 139 
issue that is usually not covered in the Quran and Hadith, and 140 
subsequently makes a decision. This involves spending a great deal of 141 
time to research and understand the issue before arriving at a decision. 142 
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ii. Taqleed- Rulings made by jurists regarded as ‘trustworthy’ by the 143 
ummah which must be accepted without calling for a proof. 144 
iii. Ijma- Rulings based on consensus by several scholars. 145 
Sunni Muslims usually interpret Shariah law by using taqleed whilst the Shias follow 146 
rulings by ijtihad (Esposito 2015). The majority of Sunnis are of the view that their 147 
ancestors had ratified most of the major religious arguments thus the need to use 148 
taqleed instead of ijtihad, whilst the Shias believe in “human reasoning and intellect 149 
as a legal source that supplements God’s commandments in the Quran and the other 150 
Holy Scripture” (Esposito 2015). De Long-Bas (2004) reported that the decision by 151 
the Sunnis to reject the use of ijtihad in Islamic jurisprudence was made by the 152 
Maliki, Hanafi and a section of prominent jurist from the Shafii School of law. 153 
However, the Hanbaliand some jurists of the Maliki School of law abstained from this 154 
decision. Esposito (2015) pointed out that Sunni proponents of ijtihad have always 155 
maintained that the advent of science and technology in food production requires the 156 
use of ijtihad to interpret the Shariah law especially if the technology cannot be found 157 
in the Quran or Hadith. 158 
The differences that exist in the way Islamic scriptures are interpreted is one that is 159 
likely to continue for many years to come. This is because of the profound differences 160 
in opinion between Sunnis and Shias as well as within the Sunni schools of laws. The 161 
Shias are of the view that ijtihad, which gives jurists the power to research and 162 
understand a new phenomenon before making a decision must be used to interpret the 163 
law whilst some Sunnis favourtaqleed, where the decision by a trustworthy jurist on 164 
an issue is usually deemed the correct ruling without the need for the jurist to prove 165 
why he/ she arrived at such a decision. 166 
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2.2 Why Halal Certification. 167 
The expansion in the Muslim population in the western world has led to an 168 
unprecedented rise in the demand for Halal food (Lever et al 2010). This has brought 169 
about the formation of several unregulated Halal certification bodies in an attempt to 170 
assure Muslim consumers that Halal certified products meet the requirements of 171 
Islamic Shariah law. Generally, abattoirs and meat processors in Muslim-majority 172 
countries do not usually require Halal certification because all foods in these countries 173 
are assumed to be Halal, and Halal consumers usually have little or no knowledge 174 
about slaughter methods. Furthermore, there are Muslim scientists and professionals, 175 
who will argue that very few, if any, slaughterhouses in predominantly Muslim 176 
countries produce proper Halal meat. The animals may be non-stunned but this in 177 
itself doesn’t make the meat Halal, especially if animals are generally treated very 178 
badly (transported under horrendous conditions, dragged by their coats or horns, 179 
immobilized by the slashing of tendons, and so on). Masri (2007) reported that 180 
Muslims living in Muslim-majority countries do not appreciate the difficulties 181 
encountered by Muslims living in the west in trying to meet the strict Islamic dietary 182 
requirements, possibly due to stricter regulations surrounding the slaughter of animals 183 
and the risk of cross-contamination of Halal food with non-halal food. Halal 184 
Certification Bodies (HCBs), although unregulated and often operating according to 185 
varying Halal standards, are seen by many Muslims as the enforcers of Halal dietary 186 
laws, particularly in Muslim-minority countries where there is the risk of cross-187 
contamination with non-Halal raw materials such as pork. This is also because most 188 
abattoirs in these countries are owned and operated by non-Muslims who may not 189 
have a good understanding of the Islamic dietary laws. As a general requirement, all 190 
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HCBs must have an independent Board of Islamic Scholars/ Jurists who must make 191 
decisions on what should and should not be certified as Halal.  The Halal certifier 192 
must also have a team of well-trained auditors (preferably Muslims) who visit the 193 
food processing plants and abattoirs to ensure that all processes are consistent with 194 
Shariah law. Unfortunately, this is not always the case, the authors are aware that 195 
some small-scale Halal certifiers have been found to have neither Islamic Scholar 196 
Boards nor trained auditors, often operating from domestic premises. Even some of 197 
the well established HCBs have been accused of issuing Halal certificates to 198 
companies without visiting the slaughterhouse or processing site. Some food business 199 
operators, indeed, are thought to prefer the smaller Halal certifiers because they are 200 
seen as less rigorous and consequently a person with little or no understanding of 201 
Islamic jurisprudence may on occasion make decisions about what is Halal or Haram. 202 
3. Pre-slaughter restraint of cattle 203 
Animals must be appropriately restrained prior to slaughter in order to restrict their 204 
movement, thus allowing for the accurate positioning of the stunning device, if used, 205 
and ensuring an accurate neck incision during slaughter. During Halal slaughter 206 
without stunning, the accuracy of the cut may be affected if animals panic or are 207 
agitated by the restraint (Hollenben 2007). Lambooij et al 2012 reported that the use 208 
of less stressful restraint techniques improve slaughter operative safety, animal 209 
welfare and product quality. To reduce the stress associated with restraint, the 210 
restraint must be well designed and excessive force should not be applied (Mitchell et 211 
al 1988). The design of a restrainer should exploit the animal’s natural behaviour. 212 
Grandin and Regenstein (1994) reported that the use of crush restraints could be 213 
injurious to both the animal and its handler. Struggling and vocalisation of cattle 214 
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during restraint is a sign of excessive force being used by the handler (Grandin 1995). 215 
Mpamhanga and Wotton (2015) compared the post-stun/kill responses and carcass 216 
quality when a Jarvis Beef Stunner was used under commercial conditions, with and 217 
without the use of a prior crush restraint (for identification). They found a marked 218 
reduction in post-stun/kill limb movement, muscle tone and the prevalence of brain 219 
stem activities without the use of the prior restraint. Furthermore, the authors also 220 
found a significant reduction in blood splash. They therefore suggested the 221 
abolishment of the use of crush restraints pre-slaughter for the purpose of 222 
identification since cattle identity can be established post-slaughter without any 223 
traceability or food safety issues.  224 
The impact of poor restraint on meat quality and profitability cannot be 225 
underestimated. Warriss (1990) reported that poor pre-slaughter handling and restraint 226 
significantly reduces the market value of beef due to injury, bruising and dark cutting 227 
beef whilst Boleman et al (1998) estimated the then current financial loss associated 228 
with bruising to be $4.03 per animal resulting in a total annual loss of over $114m to 229 
the USA beef industry. It is against this backdrop that the proper design and 230 
sympathetic restraint of cattle during slaughter is important for both animal welfare 231 
and the quality of the meat produced, as well as the health and safety of slaughter 232 
operatives.  233 
3.1 Restraint for Halal slaughter without stunning. 234 
The Farm Animal Welfare Council (FAWC 2012), Eurogroup for Animals (2008) and 235 
the Federation of Veterinarians of Europe (FVE, 2015) have expressed concern about 236 
the slaughter of any animal without stunning, particularly in cattle, where the duration 237 
of consciousness after the neck incision can be prolonged as a result of the formation 238 
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of false aneurysms in the severed carotid arteries resulting in continuous supply of 239 
oxygenated blood via the vertebral arteries. Since the Halal cut will not severe the 240 
vertebral arteries or the brachiocephalic trunk this supply to the brain remains in place 241 
and intact. Other animal welfare proponents such as the British Veterinary 242 
Association (BVA) and the Royal Society for the Prevention of Cruelty to Animals 243 
(RSPCA) have campaigned for the banning of slaughter without stunning on the 244 
grounds of animal welfare. However, the existence of derogation in the European 245 
regulation (EC1099/ 2009) allowing for slaughter without stunning and the insistence 246 
of some Halal stakeholders in member states to continue to slaughter all animals 247 
without stunning, means that a large number of animals are still being slaughtered 248 
without stunning. The regulation, however, requires animals to be properly restrained 249 
before, during and after slaughter until such time that the animal completely loses 250 
consciousness. 251 
Many animal welfare scientists agree that apart from the pain associated with the cut 252 
during slaughter without stunning, other animal welfare aspects of concern include the 253 
stress associated with the restraint and the latency of the onset of unconsciousness 254 
(Gibson et al 2009; Gregory 2005; Grandin& Regenstein 1994). Several methods of 255 
restraint have been used over the years to restrain cattle during Halal slaughter; 256 
hoisting of conscious cattle by the hind leg, lateral recumbency, and restraining cattle 257 
by inverting them on their backs (Gregory 2005). The only method of restraining 258 
cattle acceptable for use in the UK is restraining in the upright or standing position 259 
(FAWC 2012). Worryingly, in some parts of the world, cattle are still being restrained 260 
by hoisting them by the hind leg whilst they are fully conscious, a practice found to 261 
cause animals significant pain and unnecessary suffering due both to the weight of 262 
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cattle and to the anatomy of their digestive system (Grandin 2015). A European 263 
Commission funded project, Dialrel (2010) found that hoisting conscious cattle by the 264 
hind leg during Halal slaughter is still a common practice in Turkey. Despite the 265 
persistent calls by FAWC (1985, 2003, 2012) for the abolishment of the inversion of 266 
cattle on their backs, article 15 of EU regulation, EC 1099/ 2009 still permits the 267 
practice for slaughter without stunning. However, some member states, including 268 
Sweden, the UK, Denmark and others (eg Norway, Iceland and Switzerland) have 269 
banned this method of restraint. Islamic dietary laws emphasise on the need for 270 
animals to be alive at the point of slaughter and prohibits the consumption of flowing 271 
blood, however, little mention is made about the type and method of restraint 272 
acceptable during Halal slaughter, although many Muslims appear to favour the 273 
restraining of animals on their left side (lateral recumbency).  274 
3.1.1 Upright restraint of cattle 275 
Restraining animals in an upright position allows for them to be slaughtered in their 276 
natural standing position. Upright restraint can be accomplished in a box or pen and 277 
most restraints are fitted with a chin lift that stretches the neck to ensure easy access 278 
during the Halal cut. A chin lift also prevents movement of the head and ensures that 279 
the wound edges are kept apart during bleed-out. A belly lift may also be fitted to an 280 
upright restraint. Grandin (1995), and Grandin and Regenstein (1994) suggested that 281 
belly lifts must not be used to lift cattle off their feet as this puts considerable pressure 282 
on the thoracic cavity. The Welfare of Animals (Slaughter or Killing) (England) 283 
Regulation (1995) requires Halal cattle killed without stunning to be restrained in an 284 
upright position, this is echoed by FAWC (2012). However, poorly designed upright 285 
restraints can cause stress and avoidable pain to animals (FAWC 1985, 2012; Berg 286 
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2007; Grandin& Regenstein 1994). Gregory et al (2009) reported that an important 287 
animal welfare concern during the upright restraint and slaughter of cattle without 288 
stunning (for Halal and Kosher) is the aspiration of blood into the lungs. In addition, 289 
the upright restraint of animals during the neck cut will result, even with a belly lift to 290 
the loss of posture of the animal within the restrainer. This loss of posture is not as 291 
prominent as a collapse and animals remain conscious at this point. The slight 292 
lowering of the fore breast in relation to the upper part of the neck or head will have 293 
an effect on bleed-out efficiency, there are occasions in practice where the loss of 294 
posture shortly after the neck cut result in poor blood loss due to clamping of the 295 
blood vessels in the neck against the head restrainer ,hence delaying the loss of 296 
consciousness. Although the restraint and slaughter of cattle in an upright position is 297 
not the preferred method by many Muslim groups, the practice is now widely 298 
accepted during Halal slaughter across Europe by Halal authorities. Many Muslims 299 
are of the view that only camels have historically been slaughtered in their natural 300 
standing position but Islamic Shariah law does not give comprehensive guidelines on 301 
the pre-slaughter restraint of animals. 302 
3.1.2 Rotating pens to invert cattle on their backs (dorsal recumbency) 303 
The use of rotary pens to invert cattle on their backs is still used in some parts of 304 
Europe during Halal slaughter. In the UK, this is illegal under the current regulation, 305 
WASK 1995 and the impending regulation, the Welfare of Animals at the Time of 306 
Killing (WATOK) Regulation (2015). Koorts (1991) compared the restraint of cattle 307 
by inversion with the upright restraint and concluded that restraining cattle on their 308 
backs is time consuming, increases vocalisation as well as the level of blood cortisol 309 
(an indicator of stress). Gregory (2005) found that cattle struggled more vigorously 310 
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when they were inverted on their backs before the use of head restraints in 311 
comparison with the application of head restraints before inversion on their backs. 312 
Dialrel (2010) also concluded that the restraint of cattle on their backs does not 313 
provide good animal welfare. Blood and gut content were found in the trachea and 314 
larynx post mortem depending on the extent and position of the ritual cut. Due to the 315 
animal welfare implications of restraining animals in the dorsal recumbency position, 316 
FAWC (1985, 2012) recommended the abolition of this method of restraint. Many 317 
Halal authorities perceive this method of restraint to be better than restraining cattle in 318 
the upright position because it facilitates the neck cut (Dialrel, 2010). 319 
3.1.3 Restraining cattle in lateral recumbency 320 
Cattle may be restrained in a lateral recumbency position during Halal slaughter 321 
without stunning, i.e. restraining animals in a 90-degree angle so that they lie on their 322 
sides. This is the preferred method of restraint by most Halal authorities because Halal 323 
cattle have historically being slaughtered lying on their left sides. It is however not a 324 
strict requirement because it is not specifically mentioned in the Quran and Hadith, 325 
the sources of Islamic dietary laws. Scientific investigations comparing this method 326 
with the rotating pen in which cattle are inverted on their backs found that the lateral 327 
recumbency method of restraint was less stressful (Petty et al 1994; Pesenhofer et al 328 
2006). The authors explained that in lateral recumbency, there are no breathing 329 
difficulties because there is no rumen pressure on the diaphragm and the thoracic 330 
cavity. During lateral recumbency, cattle lie on their sides so there is no difficulty 331 
with supporting their body weight during and after the cut. Pesenhofer et al (2006) 332 
concluded that cattle restrained in lateral recumbency during foot-trimming were 333 
significantly less stressed compared with those restrained in an upright position. 334 
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However, as with any system of restraint, the use of lateral recumbency is not without 335 
some problem. Putting animals in a lateral recumbency position can exert some 336 
pressure on the internal organs of cattle (Tagawa et al 1994). The authors restrained 337 
healthy cattle of the Holstein breed in dorsal and lateral recumbency positions but did 338 
not slaughter them. They observed that lateral recumbency and restraining animals on 339 
their back affected the normal functioning of the respiratory systems due to stresses 340 
exerted by the method of restraint. Researchers in the Dialrel project (2010) reported 341 
that restraining cattle on their sides is prevalent in some member states. They found 342 
that cattle restrained on their sides did not have problems with pressure on the 343 
diaphragm, aorta or major veins. 344 
3.2 Restraint for post neck-cut stunning 345 
Post neck-cut stunning, in comparison with the slaughter of animals without any form 346 
of stunning, provides an improvement in animal welfare (Gregory et al 2012). The 347 
aim of post neck cut stunning is to abolish consciousness at the time of bleed-out and 348 
so reduces the time taken by animals to lose sensibility until death supervenes. More 349 
importantly, it satisfies an integral aspect of Halal slaughter, the requirement for 350 
animals to be alive at the time of slaughter. Despite providing assurance of a fully 351 
conscious animal at the point of slaughter, post neck cut stunning still divides 352 
opinions amongst religious authorities. The UK Halal Food Authority (HFA) in oral 353 
evidence to a recently commissioned All Party Parliamentary Group (APPG) inquiry 354 
into religious slaughter of lamb and beef (2014) indicated that the organisation would 355 
accept post cut stunning for Halal slaughter in order to reduce the duration of pain 356 
after the Halal cut. Conversely, in their written evidence to the APPG, Shechita UK 357 
dismissed the idea with an explanation that they believe animals are already rendered 358 
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irreversibly unconscious immediately when slaughtered (cut) in accordance with 359 
Shechita guidelines. Most Halal authorities within the EU recognise this practice as 360 
Halal. However, Dialrel (2010) recommended further research and dialogue to assure 361 
the Muslim community that the practice does not contravene the Halal slaughter 362 
guidelines. 363 
Restraining of cattle for post neck cut stunning presents similar problems as that for 364 
un-stunned slaughter in a sense that there is often vigorous struggling after the cut so 365 
the stun must be applied immediately to induce immediate loss of consciousness and 366 
insensibility. Thus, one of the other challenges of post neck-cut stunning is to 367 
maintain the animal in place for the correct positioning of the stunning equipment. 368 
Different slaughter techniques have been developed for cattle and veal which 369 
facilitate rapid (within seconds after the completion of the cut) post cut stunning. The 370 
time between neck cutting and the application of the stun may be influenced by 371 
factors such as; the requirement of the religious authorities (Berg 2007), the level of 372 
experience and expertise of the slaughter operatives, the temperament of the animal 373 
and the method and type of the restraining device used. Binder (2010) reported that 374 
the type of restraining device employed dictates the time interval between neck 375 
cutting and stunning. Berg (2007) measured the time interval to be 40s or longer when 376 
an upright restraint was used. Other researchers have recommended that the time 377 
interval should be at least 5s (Velarde et al 2010). During post neck cut stunning, 378 
there is also a requirement for a neck stretch to ensure unimpeded sticking or neck 379 
cutting and the stretched neck must be maintained to facilitate bleed-out, therefore a 380 
full head restraint and chin lift is maintained which will facilitate shooting.  381 
3. 3 Restraint for electrical stunning 382 
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There is no difference between the way cattle are restrained during Halal and 383 
conventional electrical stunning. The main difference in electrical stunning during 384 
Halal and conventional slaughter is the way the system is applied; whilst ventricular 385 
fibrillation is acceptable in conventional slaughter, this is proscribed under Islamic 386 
Shariah law, according to Islamic jurists, this is because it will not support recovery. 387 
Head-only electrical stunning is therefore the only acceptable method of stunning 388 
because it provides some level of assurance that animals are alive (with a patent heart 389 
beat) at the point of slaughter.  390 
Cattle to be electrically stunned must be individually restrained to reduce movement 391 
and ensure the accurate positioning of electrodes. Hollenben and others (2002) 392 
reported that bruising and blood splash, which reduces the marketability of meat, can 393 
be minimised by ensuring that animals are well restrained and less agitated during 394 
electrical stunning and slaughter. It is also important to ensure that the vision of cattle 395 
at the entrance to the restraint box is screened of people and objects in close proximity 396 
and the animal must not be restrained too tightly (Ewbank 1992).  397 
4. Stunning of cattle 398 
As early as the 15th century, mechanical stunning by percussive blow was practiced 399 
in China (Mellor &Littin 2004). The authors explained that the aim of stunning at the 400 
time, was to improve operator safety and facilitate post neck-cut operations, not for 401 
the protection of animal welfare. MacLachlan (2006) reported that up until the 402 
beginning of the eighteenth century, the English were described as being uniquely 403 
callous in their handling and treatment of animals. However, by the start of the 404 
twentieth century, concern for animal welfare made England one of the leading 405 
countries supporting the humane treatment of animals (Otter 2004). Zivotofsky and 406 
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Strous (2012) asserted that Western societies found it necessary to use stunning in 407 
order to minimise pain and suffering of animals during slaughter only in the last 150 408 
years or so. Today, stunning is used to make animals insensible to pain prior to 409 
slaughter (Gregory 2007). Electrical stunning remains the commonest method of 410 
stunning employed during the slaughter of sheep, rabbits and pigs 411 
(Zivotofsky&Strous 2012) whilst cattle are generally stunned by the use of a 412 
penetrating captive bolt (Gregory & Shaw 2000). Electrically stunned animals are 413 
insensible to pain because stunning results in brain dysfunction brought about by the 414 
disruption of neurons and the release of neurotransmitters in the brain that results in 415 
tonic/ clonic state similar to epilepsy (Hollenben et al 2010). The loss of 416 
consciousness must be immediate in order to minimise pain, distress and suffering 417 
during the humane killing of food animals. If for any reason the stunning method 418 
cannot induce immediate loss of consciousness, then the induction of unconsciousness 419 
must be non-aversive (Hollenben et al 2010). Due to the differences that exist among 420 
Islamic jurists in the interpretation of the Shariah law, some Muslim groups accept 421 
pre-slaughter stunning on condition that it does not kill animals prior to the neck cut 422 
whilst others reject it with the belief that the Prophet of Islam did not practice it. 423 
Opponents of stunning during Halal slaughter also believe that even reversible 424 
stunning does not guarantee a live animal at slaughter. 425 
4.1 Electrical stunning of cattle. 426 
Electrical stunning is the passage of electric current through the brain in order to 427 
induce consciousness and insensibility through the depolarisation of brain cells 428 
(neurons) (Blackmore & Delaney 1988), which results in tonic/ clonic epileptic 429 
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seizures (Gregory 1987). In addition to electrophysiological evidence, human beings 430 
have reported no pain or other sensations during tonic/ clonic epileptic fits (Bager et 431 
al 1992). The behavioural reaction of humans during epilepsy is similar to that 432 
induced during electrical stunning as is the EEG trace produced, it is therefore 433 
assumed that if human beings do not feel pain during epilepsy, animals will 434 
experience the same. Rosen (2004) suggested that the passage of electricity through 435 
the brain is painful. However, in an experiment using human subjects, Levinger 436 
(1976) demonstrated that even if the passage of electric current through the brain is 437 
painful, by the time the person perceives the pain, he/ she would have been in a state 438 
of unconsciousness. The time to perceive pain from the initiation of a noxious 439 
stimulus has been estimated to be between 100 and 150ms (Liu et al 2011) which is 440 
more than the time needed for the current to disrupt normal membrane potential and 441 
result in brain dysfunction and unconsciousness. Therefore, electrical stunning of 442 
cattle, when carried out successfully, appears a humane pre-slaughter procedure 443 
(Bager et al 1992). Gregory (2007) suggested that electrical stunning equipment must 444 
be regularly maintained and inspected to ensure that it is able to discharge the 445 
recommended stunning parameters at the right position, and further, that the reaction 446 
of the animal must be continually, carefully observed. One of the drawbacks of 447 
electrical stunning is that it is short-acting, that is, the duration of unconsciousness 448 
induced by the current can be very short. Researchers have estimated this duration to 449 
be between 40 and 60 seconds (Daly &Warriss 1986; Wotton et al 2000). This 450 
presents a welfare concern in that cattle may recover before they are bled-out if 451 
ventricular fibrillation is not induced. In addition to ventricular fibrillation, cattle may 452 
also be thoracically stuck to ensure rapid blood loss, which quickens death and may 453 
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prevent recovery. There is also a health and safety concern regarding electrical 454 
stunning from the slaughter operative’s point of view. The clonic phase of epilepsy is 455 
characterised by violent convulsions that may be injurious to the slaughter operatives. 456 
EFSA (2004) reported that there are two forms of electrical stunning; head-only and 457 
head to body electrical stunning. In head only stunning the heart tends not to be 458 
affected, however, in head to back stunning the heart may be affected and the stun 459 
may not be reversible. Muslims generally regard only reversible stunning as Halal 460 
(Anil et al 2006) so any stunning used during Halal slaughter must not also be able to 461 
result in the death of animals were they not to be bled out. As stated above, there is 462 
currently no suitable head-only electrical stunning system for Halal beef within the 463 
EU, although a significant proportion of Halal lamb is slaughtered using head-only 464 
electrical stunning. There is therefore an urgent need for research to be carried out in 465 
this area to design and implement an electrical stunning system for the EU Halal beef 466 
market. 467 
4.1.1 Head-only electrical stunning 468 
This type of electrical stunning involves the transcranial application of electric current 469 
to produce tonic/ clonic seizures (epilepsy). Most Muslims favour this form of 470 
electrical stunning during Halal slaughter because death does not occur as a 471 
consequent of the stun and the animal is able to make a full recovery if bleed-out does 472 
not occur. It is therefore important that the animal is bled-out immediately to ensure 473 
that it does not recover during bleed-out. This is however constrained by the fact that 474 
the clonic phase of epilepsy, which is characterised by violent kicking, makes sticking 475 
difficult and can cause significant delays. Although the use of thoracic sticking is 476 
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prohibited during Halal cattle slaughter (probably because the prophet never practiced 477 
it), it has been shown by Anil and others (1995) to reduce blood pressure to nearly 478 
zero within 8s. This method of exsanguination could be used to curtail the problem of 479 
animals recovering during bleed-out after head-only electrical stunning. Robins et al 480 
(2014) reported that some Halal authorities permit the use of thoracic sticking during 481 
Halal slaughter. These authorities however require a delay of up to 2 minutes after the 482 
Halal cut. The problem with this criterion is that unconsciousness cannot be 483 
maintained for 2 minutes thus the animal may recover during bleed-out and before it 484 
is chest stuck. As emphasised earlier, there is currently no suitable head-only 485 
electrical stunning system for the Halal market in the EU although most Halal 486 
authorities have ruled that such a system will be accepted for use during Halal 487 
slaughter.  488 
4.1.2 Head to body electrical stunning. 489 
This method of electrical stunning induces epilepsy in the brain followed by 490 
ventricular fibrillation (cardiac arrest) to ensure that the animal does not regain 491 
consciousness. The method has significant animal welfare and health and safety 492 
advantages over head-only electrical stunning. Gregory and Wotton (1984) suggested 493 
that where there is delayed bleed-out, this method ensures prompt and terminal fall in 494 
blood pressure and thus prevents the resumption of consciousness. The irreversible 495 
nature of head to body electrical stunning together with spinal discharge also ensures 496 
that post-stun convulsions, synonymous with head-only stunning, are prevented and a 497 
less mobile animal results, which is safer and easier to work with. The induction of 498 
ventricular fibrillation also ensures that the possible bruising of carcasses following 499 
stunning and during slaughter, e.g. during impact whilst rolling out from the stun pen, 500 
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is reduced (Gregory et al 1988) and research has shown that overall bleed-out is not 501 
affected as result of ventricular fibrillation (Raj & Johnson, 1997). 502 
Wotton and others (2000) explained that fibrillation of the heart was achieved by the 503 
Jarvis Beef Stunner when a 550 volt sinusoidal alternating current (AC) at 50Hz, 504 
using a choke limited current of approximately 3.5A, was applied between nose and 505 
brisket electrodes. In an attempt to explain cardiac dysfunction, Hollenbenet. al. 506 
(2010) reported that the probability of fibrillating the heart is determined by electrical 507 
frequency, current flow, current pathway and animal species. 508 
Despite the advantages of head to body electrical stunning, it is not consistent with 509 
Halal slaughter according to the major Halal standards (MS1500 2009; HFA 2014; 510 
MUI HAS 23103 2012). This is because of the fibrillation of the heart that will 511 
eventually lead to the death of the animal if not slaughtered.  512 
4.2 Mechanical stunning of cattle 513 
Mechanical stunning and killing is achieved by the use of penetrative and non-514 
penetrative captive bolt stunning (Anil 2012; Blackmore & Delaney 1988) that 515 
induces immediate loss of consciousness through concussion, which causes neural 516 
dysfunction (Gregory 2005). The aim of both penetrative and non-penetrative captive 517 
bolt stunning is to induce unconsciousness through the transfer of kinetic energy to 518 
the brain through the differential acceleration of the head/skull and the brain to cause 519 
concussion. EFSA (2004) recommended the disuse of non-penetrative captive bolt 520 
stunning in cattle because of concerns over its effectiveness. Council regulation EC 521 
1099/2009 prohibits the use of non-penetrative captive bolt stunning in cattle over 522 
10kg. Concerns have also been raised about the risk to public health when animals are 523 
stunned or killed with penetrative captive bolt guns because they have been shown to 524 
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transfer brain tissues to edible parts of carcasses (Anil et al 2002). This method of 525 
stunning is generally not accepted for the pre-slaughter stunning of cattle during Halal 526 
slaughter. Most Halal certifiers reject mechanical stunning of animals during Halal 527 
slaughter for the following reasons; 528 
i. Mechanical stunning does not guarantee the recovery of all animals, which 529 
makes it inconsistent with Islamic dietary laws. 530 
ii. Mechanical stunning involves the induction of unconsciousness through a 531 
mechanical blow to the head. This is contrary to the teachings of the Holy 532 
Quran (Quran 5:3). This verse prohibits Muslims from consuming meat from 533 
animals killed by a blow to the head. 534 
iii. There is damage to the skull in both penetrative and non-penetrative captive 535 
bolt stunning. Islamic Shariah law requires the animal to remain ‘’intact’’ after 536 
slaughter, with the exception of the slaughter wound. 537 
4.3 Compatibility of stunning for Halal slaughter 538 
Cattle slaughtered for Muslim consumption are exempt from pre-slaughter stunning in 539 
some EU member states, including England (WASK 1995; WATOK 2015). Gregory 540 
(2005) reported that from an animal welfare viewpoint, the slaughter of animals 541 
without stunning remains a contentious issue for 3 reasons; the distress caused by the 542 
restraint, the pain associated with the cut and the latency of the onset of 543 
unconsciousness. These animal welfare implications are scientifically well described 544 
and generally accepted in the scientific community (Ferguson and Warner 2008; 545 
Gregory et al 2009; Mellor et al 2009; Gibson et al 2009; Gregory et al 2010) . 546 
Despite the welfare implication of slaughter without stunning, some Muslim 547 
authorities insist on slaughtering animals whilst they are fully conscious.  548 
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Within the Muslim community, the debate surrounding the acceptability of stunning is 549 
one that is likely to linger on. The fact remains that stunning is not mentioned 550 
anywhere in the Quran or Hadith so its acceptance or rejection is open to the 551 
interpretation of Islamic scholars. It is important to note, however, that stunning is a 552 
relatively new technique that came into practice some centuries after the various Holy 553 
books (the Torah, the Bible and the Quran) were revealed. Some Muslim authorities 554 
reject stunning because it was not practised by the prophet of Islam, however, they do 555 
accept other practices that were not observed by the prophet such as intensive 556 
livestock agriculture, inversion of live animals at slaughter, the use of growth 557 
hormones and antibiotics, castration of animals, artificial insemination etc. Others are 558 
of the view that the stunning of animals does not guarantee a live animal at slaughter 559 
and that meat quality and the efficiency of bleed-out are adversely affected when 560 
animals are pre-stunned. Published work has, however, shown these specific claims to 561 
be invalid (Khalid et al 2015, Anil et al 2004, 2006). 562 
Despite the refusal of some Muslim groups to accept stunning as part of Halal 563 
slaughter, the practice is becoming popular among the Muslim community in general, 564 
and more recently in Muslim populated countries such as Malaysia, Indonesia, Egypt, 565 
Saudi Arabia, the United Arab Emirates, Yemen, Tanzania etc. This is partly due to 566 
the fact that Islamic scholars in these countries are now well informed about stunning 567 
and there is a realisation through recovery trials that some methods of stunning do not 568 
result in death before bleed-out, which make them  compliant with Islamic slaughter 569 
requirements. Stunning is accepted as Halal on condition that it does not kill the 570 
animal before the ritual cut is made. Prominent Islamic scholars around the world are 571 
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now issuing declarations or rulings (Fatwas) in support of stunning. Notable among 572 
the Fatwas issued in support of stunning include the following: 573 
• Fatwa issued in 1978 by the Egyptian Fatwa Council at Al Azhar University. 574 
The Fatwa was made specifically to confirm the suitability of electronarcosis 575 
for Halal slaughter. 576 
• Fatwa issued in 1987 by the Fiqh Council in Makkah, Saudi Arabia. This 577 
Fatwa was issued regarding reversible electrical stunning during the 10th 578 
session of the Islamic Fiqh Council at the Muslim World League held from 579 
24th October to 28th of October 1987. 580 
• Fatwa issued in 2006 by the Council for Legal Verdicts in Yemen. This Fatwa 581 
was made in reference to reversible electrical stunning. 582 
It is clear from all the Fatwas issued in support of pre-slaughter stunning of animals 583 
during Halal slaughter that there is emphasis on the reversibility of the stunning 584 
method. Despite the clear guidelines issued by Islamic scholars on the need for the 585 
stunning method to be reversible, it has been reported by Berg and Jakobsson (2007) 586 
that some Muslim authorities in Sweden, in addition to using reversible electrical 587 
stunning, also do employ irreversible stunning methods such as captive bolt stunning 588 
which does not result in immediate induction of cardiac fibrillation. This practice is 589 
also prevalent in the UK (FSA 2012, 2015). 590 
4.4 The way forward 591 
Some Muslim authorities generally accept reversible stunning during Halal slaughter. 592 
However, an increasing number of cattle are still being slaughtered without stunning 593 
for Muslim consumption within the EU because there is no approved reversible 594 
stunning system for the Halal market. Further research is therefore needed to identify 595 
suitable reversible stunning technologies that will meet both humane slaughter 596 
requirements and Halal slaughter guidelines. Below are two important head-only 597 
stunning systems that are being investigated, that may meet these requirements. 598 
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4.4.1 Single Pulse Ultra-high Current (SPUC) 599 
Robins and others (2014) reported a novel system of head-only stunning of cattle 600 
using a SPUC generated by a capacitance current spike of a minimum of 5000 V and 601 
a current of 70 A. They suggested that a process known as electroporation probably 602 
induced unconsciousness; this involves the creation of pores in neural membranes due 603 
to the high voltage gradients. It is a technique that is currently used in human biology 604 
to introduce foreign matter such as drugs and DNA into tissues. They also observed 605 
that tonic/ clonic seizures associated with epilepsy were absent, a feature that could 606 
improve meat quality and operator safety. Although further work is needed to 607 
properly investigate and commercialise this system, the authors suggested that the 608 
system could be used for Halal slaughter since it is reversible. The Humane Slaughter 609 
Association (HSA) is currently funding research in the UK that is investigating 610 
implementation of a SPUC system. 611 
4.4.2 Use of microwave energy 612 
The use of microwave energy has been used to successfully stun animals by 613 
increasing the temperature of their brains (Rault et al 2014; Small et al 2013). This 614 
system has the potential for use during Halal slaughter because reversibility can be 615 
achieved if the increase in temperature does not result in protein denaturation and 616 
tissue death. Further research is however needed to ensure that the system meets 617 
humane slaughter guidelines and to ensure its commercial application. One of the 618 
drawbacks of this system of stunning is the fact that its application results in excessive 619 
surface heating (Small et al 2013) which has been shown to be painful to animals 620 
(Rice &Kenshalo 1962). 621 
5. Halal compliant slaughter of cattle - Overview  622 
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The conventional slaughter of cattle in most developed countries involves stunning 623 
before the neck incision in order to disrupt normal brain function and induce 624 
unconsciousness, so that the pain associated with the neck cut is eliminated. The rate 625 
of bleed-out may be expedited by thoracic sticking; this involves the severance of the 626 
brachiocephalic trunk located near the heart to ensure rapid loss of blood. Conversely, 627 
during Halal slaughter, some authorities are against the use of stunning and thoracic 628 
sticking leading to the slaughter of conscious animals that subsequently endure pain 629 
and suffering from the point of slaughter until consciousness is eventually lost. 630 
Robins et al(2014) reported that cattle for the Halal market are usually slaughtered by 631 
drawing a sharp knife across the neck to severe the oesophagus, trachea and both the 632 
carotid arteries and jugular veins. Historically, Halal slaughter has been done by 633 
ventral incision although it is permissible to slaughter camels by chest stick whilst 634 
they are standing. Due to the differences that exist among Islamic scholars in the 635 
interpretation of the Shariah law, there are disagreements pertaining to some aspects 636 
of Halal slaughter. This has led to differences in the Halal standards used by the major 637 
HCBs and the major importing countries. The inability of Islamic scholars to 638 
collectively approve (or otherwise) some important practices such as stunning, 639 
mechanical slaughtering (in the case of poultry) and thoracic sticking has left Halal 640 
consumers, food business operators and animal welfare scientists unclear as to the 641 
true requirements of Islamic Shariah law.  642 
One aspect of Halal slaughter that has attracted a lot of attention is whether stunning 643 
is Halal or not. This is because of the significant role that pre-slaughter stunning plays 644 
in the protection of animal welfare during slaughter. In the UK, the HFA is the largest 645 
certifier of stunned Halal meat and certificates issued by this organisation are widely 646 
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recognised across the globe. The HFA accepts specific forms of pre-slaughter 647 
stunning. Other UK HCBs that accept pre-slaughter stunning include: Halal 648 
Consultations Ltd (HCL), the Halal Authority Board (HAB), Universal Halal Agency 649 
(UHA) and the Institute of Islamic Jurisprudence (IIJ). On the other side of the 650 
argument are the Halal Monitoring Committee (HMC), European Halal Development 651 
Agency (EHDA) and the Assure-IP. The HMC, the UK’s largest certifier of un-652 
stunned Halal meat does not accept any form of pre-slaughter or post-slaughter 653 
stunning as part of their Halal certification procedures. Table 1 shows the position of 654 
some UK Halal certifiers on the acceptability of stunning for Halal slaughter and the 655 
recognition of the various certification schemes in the major Halal importing 656 
countries.  657 
HCB Acceptance of 
stunning 
Certificate recognition in major Halal importing 
countries 
UAE Indonesia Malaysia Singapore 
HMC No Yes No No No 
HFA Yes Yes Yes Yes Yes 
HAB Yes No No No No 
HCL Yes No No No No 
Assure-IP No No No No No 
EHDA No No No No No 
IIJ Yes No No No No 
 658 
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Table 1. Shows the acceptability of stunning among UK Halal certifiers and the 659 
recognition of certificates issued by these certifiers in the major Halal importing 660 
countries (Data correct as at 19/10/2015). 661 
5.1 Animal welfare aspects of Halal slaughter without stunning 662 
The slaughter of animals without stunning remains a contentious issue (Grandin 663 
2010). It has been demonstrated that the process is likely to cause pain to animals 664 
(Ferguson & Warner 2008; Mellor et al 2009; Gibson et al 2009; Gregory et al 2010). 665 
It is against this backdrop that EC 1099/ 2009 requires the stunning of all animals 666 
before slaughter with the exception of animals slaughtered for religious reasons. Halal 667 
slaughter requires all animals to be alive and healthy at the time of slaughter and 668 
according to the teachings of Islam, a sharp knife must be used to severe the carotid 669 
arteries, jugular veins, trachea and oesophagus to ensure rapid blood loss and death. 670 
Although the Quran stipulates that the animal must be alive at the time of slaughter, 671 
some Islamic jurists have interpreted this to mean the animal must be conscious, 672 
whilst others are of the opinion that a pumping heart will suffice. Some concerns 673 
regarding the welfare of animals slaughtered by the methods described above, 674 
particularly when carried out without stunning have been raised. The stress of the 675 
restraining method, the pain associated with the ritual cut itself, the likelihood that 676 
animals may experience undue distress during bleed-out and the long duration of time 677 
cattle may take to lose consciousness are some of the concerns from an animal 678 
welfare perspective (Gibson et al 2009; Gregory 2005; Grandin& Regenstein 1994). 679 
The ventral cut made on the neck of animals during ritual slaughter, particularly when 680 
carried out without stunning may be painful and may prolong the time for animals to 681 
lose brain function (Ferguson & Warner 2008; Gregory et al 2010; Nakyinsige et al 682 
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2013). The time taken for animals to lose consciousness has been measured using 683 
electroencephalogram (EEG) and Somatosensory Evoked Potentials and appears to 684 
vary (Gregory & Wotton 1984; Gibson et al 2009; Gregory et al 2010; Daly et al 685 
1986.). Gregory and Wotton (1984) suggested that calves lose brain function 686 
promptly whilst Bager et al (1992) suggested that loss of brain function in some 687 
calves can take longer. 688 
6. Animal welfare implications and conclusion  689 
The slaughter of animals without stunning remains a contentious issue from an animal 690 
welfare perspective. This is particularly important during the Halal slaughter of cattle 691 
by ventral neck cut (and with Shechita). In cattle, even when both carotid arteries and 692 
jugular veins are severed, oxygenated blood can still be supplied to the brain through 693 
the vertebral arteries, which means that cattle can remain conscious for a significant 694 
amount of time during bleed-out. Of concern, thousands of cattle are still being 695 
slaughtered this way for Muslim consumption because there is no approved stunning 696 
method for the EU Halal market. According to many proponents of Halal stunning, 697 
for a stunning method to be acceptable as Halal, it must be reversible, that is, it must 698 
not cause the death of the animal prior to the neck cut and the animal must be able to 699 
make a full recovery if not slaughtered. Head-only electrical stunning appears to be 700 
the most suitable system that could meet the Halal slaughter requirements described 701 
above. A new system of stunning, Single Pulse Ultra-high Current (SPUC) which was 702 
initially tested in Australia is being further investigated in the UK with the aim of 703 
producing a commercial unit that could meet the requirements of Halal slaughter. 704 
Other researchers are currently looking at the use of microwave energy to stun cattle, 705 
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which again, may be accepted by the Muslim community for use during Halal 706 
slaughter. 707 
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